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(54) FREE-ELECTRON LASEjf^PPARATUS 
(11) 3-246985 (A) (43) (19) JP 

(21) Appl. No. 2-43882 (22) ^HP?90 
(71) KOBE STEEL LTD (72) KENICHI INOUE(5) 
(51) Int. CI 5 . H01S3/30 




PURPOSE: To easily obtain an output beam whose output is large by a method wherein 
high frequencies in integral multiples of a repetition frequency of an incident electronic 
pulse are supplied respectively at phases of 180° and 0° and a high-frequency modulation 
cavity which is excited is formed. 

CONSTITUTION: Electrons (e) of an electronic pulse 2 are incident on a first high-fre- 
quency cavity 11 for modulation use. The pulse 2 is modulated by an electric field 
in an integral multiple of a repetition cycle of the pulse having a phase of 180° in 
such a way that the first-half energy of the electrons (e) is low and that their latter- 
half energy becomes high. It is tilted as shown by Figure (c) until it reaches the exit 
of the cavity 11. The electrons (e) are incident on a dispersion part 4; an energy inclina- 
tion is added; they are input to a second high-frequency cavity part 12 for modulation 
use. Since the cavity 12 is driven at a high frequency in the same manner as at the 
cavity 11, they are modulated in the reverse direction by a high-frequency electric 
field at a phase of 0°; a micropunch in which the energy is even as shown in Figure 
(e) is formed and is incident on an undulator part 5. Thereby, since a modulation 
is executed by utilizing a beam at an arbitrary wavelength, it is possible to obtain 
a strong beam modulation irrespective of the wavelength of a generated beam. 
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(54) FLEXIBLE AND RIGID PRINTED WIRING BOARD 
(11) 3-246986 (A) (43) 5.11.1991 (19) JP 

(21) Appl. No. 2-42558 (22) 26.2.1990 

(71) NIPPON AVIONICS CO LTD (72) MASARU HANAMORI 
(51) Int. CI 5 . H05K1/02 



> 



m 
th 



PURPOSE: To enhance reliability and to enhance also a yield by a method where- 
in a cover lay at a flexible part is continued to a prepreg at a rigid part and 
other prepregs including this continued part and a copper-clad laminated board 
are laminated to form the rigid part. 

CONSTITUTION: Entry ends of cover lays 6A and adhesive layers 7 are continued 
to prepregs 12 at a rigid part. Other prepregs 8 and upper-clad laminated boards 
9 are laminated sequentially so as to include continued parts A of the cover 
lays 6A to the prepregs 12. When a through hole is worked by using a punch 
or the like, the cover lays 6A and the layers 7 do not appear directly; instead 
of them, the prepregs 12 appear. Since a base material such as a glass cloth 
or the like is contained in the prepregs 12, they are impregnated easily with 
an electroless plating liquid, an electroless plating operation can be executed 
stable and the plated part is precipitated. As a result, an electrolytic copper 
plating operation to be executed after it can be executed stably, and a through 
hole 11 plated with copper of a uniform thickness can be formed. Thereby, 
the reliability of an electric connection is enhanced. 
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(54) ELECTRIC APPLIANCE 

(11) 3-246987 (A) (43) 5.11.1991 (19). JP 

(21) Appl. No. 2-44883 (22) 26.2.1990 

(71) MATSUSHITA ELECTRIC IND CO LTD (72) YOSHIFUMI MORIMOTO 
(51) Int. CP. H05Kl/02,H05K7/20 



PURPOSE: To surely prevent metal wires from coming into contact with each 
other by a method wherein a heat-generating component is fixed to a heat 
sink, a small wiring board is connected to a wiring board by using a plurality 
of metal wires and cutouts which are used to position the metal wires are 
formed at the small wiring board. 

CONSTITUTION: A small wiring board 3 and a wiring board 2 are connected 
as a united board. V-shaped cutouts 6 are formed in the board 3 so as to match 
the number of metal wires 10. The cutouts 6 are arranged so as to be situated 
in the center of the metal wires 10; rounded parts are formed at corners of 
the cutouts 6 in order to prevent the assembled metal wires 10 from being 
damaged or the like. The cutouts 6 are formed to be a depth 6' of a diameter 
or higher of the metal wires 10 in such a way that the position of the metal 
wires 10 can be regulated without being dislocated after the board 3 has been 
cut and assembled. When the cutouts 6 are formed at the board 3, it is possible 
to prevent the metal wires 10 from coming into contact with each other when 
the board 3 is cut and an assembly operation is executed. 




